The inhibition of isocitrate oxidation by palmitoyl-l-carnitine and palmitoyl-C0 A in rat liver mitochondria.
Palmitoyl-L carnitine decreases the oxidation of isocitrate in rat liver mitochondria in state 3 by 25-30%. Palmitoyl-L-carnitine acts as an additional substrate raising the rate of oxidative phosphorylation, NAD reduction and ATP/ADP ratio in mitochondria. Palmitoyl-CoA added to mitochondria oxidizing isocitrate in state 3 causes a strong inhibition of isocitrate oxidation and of oxidative phosphorylation and a considerable elevation of intramitochondrial NADH/NAD and ATP/ADP ratios. The effect of palmitoyl-CoA is dependent on its concentration and is competitive with ADP. Carnitine restores only oxidative phosphorylation, but the oxidation of isocitrate remains inhibited. Evidence is presented that the transport of isocitrate is not affected by palmitoyl-CoA is due to the inhibition of adenine nucleotide translocation. The kinetic studies of NAD-dependent isocitrate dehydrogenase in the soluble fraction of sonicated mitochondria revealed that the enzyme is very sensitive towards the inhibition by NADH and only very slightly affected by ATP (Ki for NADH and ATP are 0.017 and 3.6 mM respectively). On the basis of the kinetic data the relative contribution of NADH and ATP in the inhibition of isocitrate oxidation by fatty acids was calculated. It is concluded that the inhibition of isocitrate oxidation caused by palmitoyl-L-carnitine and palmitoyl-CoA is primarily due to the increased reduction of NAD, whereas the increase of ATP/ADP ratio is much less important.